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- INCiDENT

“ct sewers i{vapc~ measured within % of the Lower Zxo5'cs ve

Leve! {L.E.L.) were cdetected downstream of Jecea-tme~t 233
{Mmomoc~lecrobenzene) .

'm past vears, the MCB department had been & sigrificart ccozri- -

butor to @ series of flammable organic fires and explcsicns

which occurred in the plant sewers. CEA 3322 - M(E Eerzere

Reduction - addressed this problem by providing new facilizies

to remove free organics from waste water leaving the department:.

The waste water facilities contain three major pieces of equip-

ment: Collection Pit -~ Item 182, Meavy Layer Pump Tank - ltem
., 190, and the Collection Tank = ltem 187.

The purpose of the Collection Pit is to collect, contain, and
gravity separate all process fluids draining from the MCB anc
Muriatic Acid (Department 218) operating facilities. The pit
is made up of three compartments (Figure 1). The first com-
partment collects flows from the process drain system inclucing
the benzene contaminated streams coming off the benzene - water
-separator drain leg and vent scrubber. The organic waste streams
entering the first compartment are routinely pumped to the
Collection Tank for further separation. This first comparzmer:
overflows into the intermediate compartment of the Collecticn
Pit during high flow rates.

The intermediate compartment receives the flows “rcm the area
drains and Department 218. Under normal conditicns, these
flows are relatively low, and the entire stream overflows o
the third compartment where it is separated and pumped :0 items

- 190 and 1'87. However, a high load condition can occur when
Department 218 is drowning acid, or with a heavy rain cr iarge
spill. Under this condition the pit pumps can't keep up wizth

flow and the levels in the intermediate and third comparimerts
rise until the hesvier water phase begins underfliowing tc :re
slam: sewer {Figure 2).

Tne third compartment of the Collection Pit serarates the cve--
flow from the intermediate compartment into a light anc "eavy
layer. The compartment is level controlled by pimring cut I-e
heavy l'ayer (containing mostly water, but some M(CB) to the
Heavy Layer Pump Tank (Item 190). The light benzene laye- is
continuously pumped to the Collection Tank (ltem 187). A4s cre-
vicus'!y mentioned, during periods of high loading, tre pu-=cs
become overloaded and the water phase underflows out f-c™ t-e
intermediate compartment.

The second piece of equipment of the waste water faci ' ities is
the Heavy Layer Pump Tank (ltem 190). Most of tne cc''ecrec
waste water is pumped to this vessel from the {cllectio~ 7 1.
Meavy layer organics (MCB's) are retained in the btotticm cis-
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a~¢ transfer-ed intermittent'y tc the lcl'lect c~ Tarx., The wate-
s~ase ‘rom item 190 cverflows cecntinmuousiy tc the slamt sewer.
This is the second POINt at which 3GueOus wastes can exic the
s-ccess area. A nuclear density meter instalied in the cveréig,
's designed to alarm when a heavy layer is detected ard civers
t~e stream back to the process sewer.

The third piece of equipment is the Colleczion Tank (ilzem 187}
‘see Ficure 1). The vessel receives waste streams pumped “rcr

the first and third compartments of the Col!lection Pit. Th.s .
vessel is designed to separate the light and heavy layer crganics
from the aqueocus phase. The light layer organics overflow contin-
vously to the Overflow Receiver for recycling into the prccess.
The heavy layer is retained in the bottom of the tank for further
processing. The aqueous layer flows continucusly to the plant
sewer, This is the third and final point at which wastes enter
the plant sewer. A nuclear density meter aiso monitors this flow.
On a high .or low density reading the stream is diverted to the
process sewer. ’

DESCRIPTION OF INCIDENT

The MCB department had started up at 7:30 p.m. on April 28. The
department was coming off its spring turnaround and problems de-
veloped with the chilled MCB (mono) refrigeration system. The
system, which supplies coolant to the HCl off gas coolers, could
not be started up due to 8 chilled mono pump seal failure and
leaking block valves. The decision was made to continue running
until repairs could be made in the morning.

With the refrigeration system down, the benzene and M(CB could nce
be adequately condensed out of the HC! gas stream. As per stancarc
procedure, the contaminated gas was diverted tc the HCl agrownirg
iet system, which scrubbed the gas to the sewer. The departmen:
continued to operate in this manner throughout the night and up
until the time of the incident.

The next morning, activities to change out the chilled mono purp
hegan. Oue to the leaking block valves, the first step was :¢c
crain the MCB coolant from the system. At 8:C0 a.m.. the ™(8
from the high stage cooler and associated surge tank was c-&:.necd
t0 the process sewer system.

At approximately 10:30 a.m., a dichlor odor was detected coming
out of box 33-8, located downstream of Department 233 (Figure 3'.
A gas tester analyzed the vapor at 40% L.E.L. (a continuous
sewer analyzer with alarm is located in the Department 2313 conz-o’
-co=. Mowever, it failed to indicate any flammaples.) A cecarz=-en:
survey was quickly instituted to determine the source of the c-ga=ics
‘r the sewer. NO organics were seen in the uncerflow from tne
Ccllection Pit. However, 8 heavy organic layer was fcunc n t-e
charge stream off the Colleétion Tank (ltem 187). The ~uciear cers:
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~eter mad failed to detect :ne heavy ‘ayer anc t-us t™e s:-ez-
was continuing to flow to the piant sewer, At 'C:hLC a.m., me
resm was manuaiiy diverted to the 2-0cess sewer, whicr figwec
the Ccllection Pit. By 11:15 a.m., box 33-8 had ccc'ed tc

T L.ELL.

g
.

€y O oy

At approximately 12:30 p.m., Department 22! calied Deparcmen: 213
¢ report a hot sewer next to their railroad tracks. The sewer
registered 90% L.E.L. Department 233 personne! began another
survey and discovered a layer of light organics exitirg wizn .
the aqueous phase from the Collection Pit (as the refrigeraticn
system was still down, HC! off gas stream was still being drownec,.
At 12:57 p.m., the fire whistle was sounded and a sewer emercency
was declared. ’

The reason for the sewer contamination was not readily apparent.

, However, it was known that organics were continuing to be fed :o
the collection pit via the Department 218 drowning jet. In order
to stop this flow, preparations for the shut down of the cell
house/MCB flow train began at 1:15 p.m. At 1:40 p.m., the MCB
chlorinators were shut down. By 2:37 p.m., the flammability at
sewer box 33-B had dropped from over 100% to 10% of tne L.E.L. At
2:55 p.m., the level had dropped to S%I and the all clear was
signaled.

FINDINGS

1. Ahis is the first flammable sewer incident that has originatec
from Department 233 since the new sewer system installation was
completed in February 1982. By comparison, there were sever
sewer incidents attributed to Department 233 in 158! ang 12
incidents in 1980.

2. Approximately 500 gallons of MCB were drained from the chillec
. mono system intc the process sewer. This was enocugh to over-
load the retention capacity of the Collection Tank (item i87)
causing the first incident. (ltem 187 already contained ™M(E
collected from the turnaround clean out.)

The nuclear density gauge installed on the water Lrder®’:cw
of Tank 187 did not detect the M(CB flowing with the water.
The organic phase was not of sufficient quantity to change
the fluid density enough to activate the interlock. This
is the second time that the interlock system has faiiec 5 ce-
tect and divert organics.

LY

L. 1t is estimated that 2-4 gpm of benzene and MCB were being
entrained with the HCl off gas while the refrigeration sysier
was down. This organic load to the sump collecticn systenm
is semi-routine, since it occurs whenever there are prcble~s
with the HC) cooler/refrigeration system.
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ment GC analysis gave a composition of 55% benzene, anc -
MCB. -

n
-

FN )

we ar -

o
<

7. There is no sight glass or other means to detect the level
of the heavy layer in tank 187,

8. It rained the morning of the incident. This contributed to
the coliection pit loading.

CiSCUSSION

The Department 233 waste water facilities are designecd to remove
organics from the agqueous phase via gravity separation. The
lighter than water benzene level floats to the top and is recycied
back to the process. The heavier than water MCB layer settles

to the bottom of the collection vessels and is either recycled

or drummed off. The water layer, relatively free of organics,

is allowed to flow into the plant sewer. At the time of the in-
cident, it appears that a series of events led to the creation

of a.meutral buoyancy organic layer which flowed out the co''ecticn
pit with the aqueous layer.

In order to create a neutral buoyancy layer, three conditions

must be met: 1) benzene present in sufficient quantity;

2} MCB present in sufficient quantity; and 3) a mecnhanism

available to mix the two chemicals. Al) three of these concdit cns
. were met during this incident:

1. Benzene had been present in the sewer system since starting

the night before. It was contained in the HC! off gas beirg
scrubbed by the drowning jets. The benzene hacd been secara: nrg
from the water layer efficiently al! threugh trne ~'gnz, &s -2

benzene was originally detected in the water uncerfiow.

2) MCB entered the sewer system when the high stage cooler anc
the surge tank were drained that mgcrning. However, this ¢’'c¢
not present any immediate problem since the benzene and_~C:
flows remained separated. The berzene flowed into the ‘nle--
rediate ccrgartment, where it separated from tmne water srase
ard overflowed into the third comcartment. T=e ™(B craT~g; .
‘mto the first compartment, where il was pumpec 0 the cC €2t C7
cank (see Figure &4).

CER 089442

CONFIDENTIAL 92-CV-204-WDS
EPA/CERRO COPPER/EIL/PCB ATTORNEY WORK PROCUCT / ATTORNEY CLIENT PRIVILEGE



- Tze~t  c“veST Ge.

Szzz-t-e-7 17112 -

. Tne tnird ceongiticn, Mmixing, was mer wrhen e ¥IE 7 lec 1-e
ccliection tank and began overflcw =g througn the weze~ curi-
let tc the ' plart sewer. To prevent tne MIB “-cm enter ~¢ t-e
plant sewer, it was diverted tO the Drocess sewer where it
flowed tc the first compartment cf the cocliect'on 2it. Howeve-,
tmis ccmpartment was already full of M(B., W thr tne age i o~ cf
:ne recycie flow, the MCB rich phase overflowed 20 t~e ‘nce--
meciate compartment, where it-mixed with the benzene frgrm =g
drowning jets. The buoyancy mixture that was produced .nder-
flowed out the compartment with the agueous ghase (see Figure

s).

Tre presence of a layer of solids in the bottom of the intermeciate
ccmpartment probably worsened the condition to a degree. HMowever,

it is felt that organics would have flowed to the plant sewer even

"if the compartment had been clean.

The nuciear density meter failed to detect MC8 coming from the
separation tank and divert the stream to the process sewer. How-
ever, if the interlock had functioned as designed, the MCB would
have been automatically fed to and mixed with the benzene in the
‘pit. The purpose and function of this interiock needs to be re-
evaluated.

RECOMMENDAT IONS

1. Revise the operating procedure to not knowingly drcp heavies
(MCB) to the sewer when there is a high benzene load tc the
sewer. MCB may be dropped if it can be determined there s
encugh room in the collection tank to hold the drop. Commu-~'-
cate this procedure to all associated production personnel.

Responsibility: Production
Timing: Complete

2. Provide a sight glass on the collection tank 187 to monitcr
the heavy layer level.

Responsibility: TSD

Timing: Design package-by July 15, 1583

3. Ciear the solids out of the intermediate ccrmpartment. Beg. -
rovtine visual inspection to develop adequate ciean cut fre-
quency.

Responsibility: Production
Timing: Ciean out complete., C(lean cut schec.'e
developed by August 1, 1583.

4., Reevaluate inmterlock system on collection tank and “eavy ‘ave-

pump tank.
Responsibility: TSD ’
Timing: Evaluation complete by September 1, !9E3.
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